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ragraph - BSTX (5) : 

[0003] A second advantage that SOI wafers have over 
conventional bulk 

silicon wafers is the elimination of junction leakage 
between n-channel and 

p-channel devices. Ordinarily, isolated p-channel (for 
NFETS) and n-channel 

( 
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KWIC 



Frier: Summary Text - BSTX (22): 

Transistors have been previously formed in SiGe 
epitaxial layers grown or. 

silicon substrates. Such transistors are generally formed 
by growing a SiGe 

layer on a silicon substrate, forming a gate conductor over 
the e r i t a x i a .1 

lsyer, and forming source and drain regions self-aligned to 
the gate conductor. 

Hi'. -/ever, these transistors suffer from limitations 
associated with having the 

transistor channel within the SiGe. Because trie lattice 
spring for SiGe is 

larger than that for silicon, the SiGe layer either deforms 
so that the atoms 

in the SiGe alloy are aligned with those of the underlying 
s i .. Leon (if the S IGe 

layer is relatively thin), or becomes dislocated, wherein 
seme rows of atoms in 

tne silicon and/tr the SiGe are not properly bonded to 
surrounding at oms (when 

tne SiGe is thicker). B:>th of these states may be 
o i s a •:; v a n t ag e o u s f o r 

transistor Dperation. Fur example, the lattice de format! en 
by wh i cn t h in S i Ze 

layers align wit.n an underlying silicon substrate changes 
the transport 

properties of the charge carriers which comprise the 
turrert along tne channel 

our- in ? transistor operation. F Dr p-thannel devices, this 
chin?e in transport 

properties may increase the transistor drive current and 
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speed, but for 

n-channel devices the lattice deformation is believed to 
cause a degradation of 

transistor properties. If a SiGe layer is made thick 
enough that dislocations 

f c rm, on the ct.tor hand, transistor performance may be 
degraded because the 

dislocations acz as defects which can increase the 
resistance of tne channel 

ar.d/cr reduce tne speed cf the device by trapping charge 
c. at riers. T n e a b o v e 

limitations may similarly apply in other cases for which a 
transistor is formed 

within a lower-bandgap layer formed on a semiconductor 
substrate, 'o^ca^se most 

such materials systems also involve materials with 
mismatched lattice s pacings . 

Brief Summary Text - BSTX (2 3): 

Use of SiGe in the source/drain regions, but not the 
channel , cf the 

transistor as recited herein does not share tne 
disadvantages described above. 

Because the source/drain regions are relatively 
neavi ly-dcped lew-resistance 

reuions, lattice distort i.on and/or dislocation formation 
nave little effect on 

charge carrier transport in these regions. In fact, the 
use of Si3e may afford 

several, advantages to the source /drain regions recited 
he rein. 3 i 3e ma y be 

dope:! with boron or phosphorus to levels higher than are 
possible with pure Si. 

Hi gner doping levels allow lower series resistances for 
SiGe LDD regions, 

and/ or narrower and more effective halo regions. The lower 
banigap of SiGe as 

compared to silicon may also result in lowered contact 
resistance when SiGe is 

_sei at the upper surface of the source or drain region. 
Similar advantages 

may oe realized with lower-bandgap source/drain materials 
in other materials 
systems . 
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Brief Summary Text - BSTX ( -<) : 

This technique also suffers from limitations inherent in 
the convent ic nal 

implant at ic n method. Ion implantation may give rise to 
dislocations . The 

generation cf dislocations provide paths for leakage of 
charge out cf the wells 

that store charge in DRAM cells and across junctions. For 
example, normal VLSI 

process: ng conditions usually requires a high dose ion 
implant, such as the 

3?. sub. 2 ion implant used for p-channel source-drain (S/D) 
doping (in '0.5 

mi :ron tecnr.ol ogy ) . This may cause the formation of 
extended loop 

dislocations . Should dislocations occur, the chip fails, 
therefore, it is 

desirable to prevent the formation of these dislocations . 
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Erief Summary Text - BSTX (4): 

Tries-: sta'.e of the art patented inventions utilize 
m i s f i t dislocations t o 

lywer the minority lifetime in semiconductor devices. This 
can be usee \o 

enhance the switching speed of power rectifiers, 
particularly fast recovery 

power rectifiers with misfit dislocations it becomes 
possible t«: obtain 

localized regions in the device with low minority lifetime 
close t. j r eg ions- 
wit n a high minority lifetime. It also allows f or a great 
amount :«f freedom to 

place these misfit dislocations in favorable locations. 
M i s f 1 1 dislocations 

proaace relative small leakage currents ana are 
metal lur jically and 

electrically stable, and thus, device performance does not 
s i gn f i c ant ly 

oeteri or at e under high power and temperature applications. 
"Jr. 1 i -ce processes 

where misfit dislocations had been previously used to 
remove impurities from 

the space cnarge region, in the patented invention, the 
misfit dislocations are 

U3':C to directly red ace minority carrier lifetime. That 
te comes possible 

recauae they are associated with deep energy levels in the 
energy gap of 

silicon, like metallic impurities. 



Brief Summary Text - BSTX r 15) : 
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• 



It is another object cf the present invention to provide 
an improved 

semiconductor material and a method for controlling the 
minority carrier 

lifetime in regions of devices formed therein in which the 
misfit dislocations 

are located in a region proximate to or outside a depletion 
region or outside a 

space cnarge region in the case of a forward biased 
j ur.ct i on . 

Detailed Description Text - DETX (19): 

If the . tau. in tne depletion region is large, IF; is 
srr.a 11. If .tau. just 

out sloe the depletion region is small, the recombination 
there will diminish 

the cnarge in the space charge region when the rectifier is 
forward biased, 

which will result in a faster switching time. The misfit 
dislocations in this 

case mast have more regions or more germanium in each 2 . mu . 
region or more 

gold or/ani Pt to achieve the same switching time as in the 
:sse of FI3. 1. In 

some :ases only one of tne misfit dislocation regions might 
be the preferred 

embodiment. A similar reasoning is in special cases true 
for the spare charge 
region . 
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